Abstract. In this paper, we consider the problem of development of equivalent circuit of non-linear element with the current-voltage characteristic controlled either voltage or current, which can be modeled without any changes of scheme in accordance with design requirements. For solving the problem we use an analog-digital-analog element. The current-voltage characteristic of this element is determined by the program of the digital device work. To approximate the characteristics of non-linear elements we apply polynomials of varying degrees -segments of the Taylor series, Maclaurin, Lagrange, et al. In our opinion, the solution of such a problem is relevant.
Introduction
Successes of a modern microelectronics allow at higher level a synthesize devices for solving tasks of simulation, automatic control, communication, and etc.
Majority of physical processes are non-linear. In this paper we consider only those processes that can be described in the relevant non-linear algebraic and nonlinear integral -differential equations. We assume that there are electrical circuits, currents and voltages of which up to indications equal to the corresponding symbols of physical quantities. Thus, the obtained model represents a non-linear electrical circuit that generally consists of linear and non-linear parts, which can be represented as shown in fig. 1 . We assume also that the non-linear part consists only of two-pole elements, and the current-voltage (volt-ampere) characteristics of each element are known. The main problem is the implementation of two-poles with specified current-voltage characteristics is the large variety of features and technical difficulties in achieving accuracy and stability. These disadvantages are Linear active part.
Non-linear resistive portion
International Conference on Advances in Energy, Environment and Chemical Engineering (AEECE-2015) inherent to all known methods [1 -7] . As a result, usually in the implementation of devices comprising of non-linear elements we need to perform adjustment. The aim of this research is to develop a nonlinear equivalent circuit of a two-pole with a current-voltage characteristic of the controlled either voltage or current, which can be modeled without changing of the schema, in accordance with design requirements. In our opinion, the solution to this problem is topical.
Our solution is based on the use of analog-digital-analog element [5] . This element is a controllable voltage source ( fig. 2) . The current-voltage characteristic of this element is determined by of the digital device program. Thus, without changing the structure of the device in fig. 2 , using only software, it is possible to obtain elements with different current-voltage characteristics.
Currently, to approximate the characteristics of nonlinear elements are widely used polynomials of varying degrees (segments of the Taylor series, Maclaurin, Lagrange polynomials, etc.) [1, 2, 7] . The pole equation for the equivalent circuit of the nonlinear element, has the form of a polynomial and shown in fig. 3 . Fig.3 . The equivalent circuit of the non-linear element, the equation has the form of a polynomial.
When you select the method of pole approximation equation, k-th element has the form as shown in fig. 3 :
In this equation,
. We synthesize the scheme of each element in fig.3 by scheme shown in fig.2 . The expression (1) can be regarded as the solution of a differential equation. In this case, the numbers 
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After considering equation (1), (2) and (3) as a system of equations, we exclude the constants of integration from the equation (2) .
If we divide the (3) (2), taking into account (4), we will obtain following:
The resulting equation is the pole equation k-th element in the circuit in Fig. 3 , which recorded in the differential form.
In order to integration constants satisfy a condition (1), it is necessary to provide the initial conditions that satisfy the equations (6) and (7):
In cases where one of the coefficients A and B should not vary depending on the initial conditions, we can use the first order differential equation in simulation. For example, let's the coefficient B does not have to change depending on the initial conditions. Then in the expression (1) we consider only constant integration coefficient A.
From (1) it follows:
Differentiating (1) according to current, we obtain:
Taking into account the expression (8) the ratio (9) can be converted to the form:
The constant of integration in solving of the equation (10) could be found from the initial conditions:
